The spatial and temporal scales of variability of ocean bottom pressure (P b ) in the 
Introduction

31
Knowledge of ocean bottom pressure (P b ) variability in combination with sea level 32 changes provides information on the vertical structure of the ocean and on the water 33 mass distribution. Not surprisingly, the number of studies on the relationship between (Piecuch et al, 2013) . It must be mentioned here that, at certain spatial and 55 temporal scales, steric processes can also impact P b (e.g. Song and Zlotnicki, 2004) .
56
Some regions have, however, been identified where P b and sea level changes show a 57 correspondence even at long time scales, namely shallow and shelf areas and semi-58 enclosed basins (Piecuch and Ponte, 2011) . This is the case of the Mediterranean Sea, 59 which has been identified as one of the few regions worldwide where basin average 60 water mass (P b ) changes explain to large extent sea level variability (Bingham and 61 Hughes, 2008; Piecuch et al, 2013) .
62
The Mediterranean Sea is a semi-enclosed basin located at mid-latitudes and connected 63 to the Atlantic Ocean through the narrow Strait of Gibraltar. Given its relatively well 64 monitored coastal sea level, it has been an important region for assessment of global sea 65 level trends, glacio-isostatic adjustment and tectonic processes, among other issues.
66
Mean sea level variability in this region has been extensively investigated based on in- The aim of the present work is to explore and quantify P b variability in the 
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Where  is the ocean density, computed using T and S,  0 is the density at the sea and are then normalized into water height equivalent as:
The percentage of variance of sea level explained by P b was computed as:
When stated in the text, as part of the analysis daily values of ssh and P b fields were anomalies is around 1 cm or less at these time scales (Bingham and Hughes, 2008) .
163
Larger variability in sea level is found at regions of intense mesoscale activity (i.e. whereas this difference is not apparent in sea level.
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When basin averages were computed, local steric processes were filtered out and the was almost the same for the high frequencies and differed at the lower frequencies (at the 95% confidence level 
232
The decoupling between subbasins is suggestive of a topographic effect. In order to 
Seasonal cycle of P b
262
The mean seasonal cycle was computed at each grid point using P b and sea level time among which the former is the dominant (Mariotti, 2009 ).
295
In contrast with the annual signal, the semi-annual cycle in sea level and P b were 296 essentially identical (not shown). In other words, semi-annual sea level variations in the
297
Mediterranean Sea are barotropic. 
Low frequency variability of P b
299
Low frequency variability was examined using low-passed filtered with a cut-off period 
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The non-seasonal low frequency variability was also explored (Figure 8b-c that steric processes are more relevant in the western than in the eastern basin.
348
In spite of the low correlations between sea level and P b at the local scales found over 349 many parts of the Mediterranean (Figure 8a ), when the basin averages were calculated 
